Summary. The O2 uptake of spermatozoa collected from the rete testis of conscious rams and boars has been measured polarographically either in the rete testis fluid (RTF) in which they were collected or in a synthetic saline medium (S-RTF) made to resemble the ionic composition of RTF as closely as possible. In both species, O2 uptake of the testicular spermatozoa was higher in RTF than in S-RTF. The addition of some of the organic constituents of RTF was without effect on O2 uptake. Pyruvate, lactate, acetate or alanine increased the O2 consumption of ram spermatozoa in S-RTF. Lactate had no effect on but acetate increased the O2 consumption of pig testicular spermatozoa. Phospholipid phosphorus and fatty acids decreased during incubation of ram spermatozoa in RTF and S-RTF. The addition of substances which increased the O2 consumption of the spermatozoa in S-RTF was without effect on the lipid composition. The fatty acid composition of the phospholipids and the proportions of the various phospholipids were unaffected by incubation.
Introduction
It is now well established that spermatozoa are carried out of the testis into the epididymis by the flow of rete testis fluid (RTF) (see Setchell, Scott, Voglmayr & Waites, 1969; Setchell & Waites, 1974) . However, little is known of the effect of the RTF on the spermatozoa. A few comparisons have been made of oxygen uptake of spermatozoa in RTF and saline media (Voglmayr, Scott, Setchell & Waites, 1967; Voglmayr, Setchell & White, 1971) , but the ionic composition of the saline media used was different from that of the RTF and the incubations were carried out in Warburg manometers with potassium hydroxide in the centre wells so that the/?C02 in the medium would be close to zero. The ionic composition of the medium has a definite effect on the metabolism of the spermatozoa (see Mann, 1964 ) and a comparison has therefore been made of the oxygen uptake of testicular spermatozoa in RTF or a saline mixture of similar ionic composition in which the £>C02 and bicarbonate concentrations were kept as close as possible to physiological conditions.
Materials and Methods
Two Clun Forest and three Merino adult rams weighing between 45 and 72 kg were used. They were kept in metabolism cages and fed 1000 g chaffed pasture hay and 200 g rolled oats daily. Two Large White adult boars, weighing about 200 kg, were kept in a restraining pen and fed 2 kg Rank-HovisMcDougal breeder ration (15-16% crude protein) daily.
Surgical preparation
One rete testis of each ram was cannulated by the method described by Voglmayr et al. (1967) as modified by Suominen & Setchell (1972) . A similar technique was adopted for the boars but they were not slung after the operation. Testicular semen was collected, usually for 8 or 24 h periods, at 4°C because of the marked changes in lipid composition when the collections were made at tempera-tures between 15 and 25°C (R. W. Evans & B. P. Setchell, unpublished) , and the possibility of multi¬ plication at 32°C of the occasional contaminating bacteria. Samples were only used when the exam¬ ination of a Gram-stained smear of the spermatozoa and fluid revealed less than one contaminating organism per 20 oil-immersion fields. Most samples were apparently sterile.
Incubation ofspermatozoa
The testicular semen was centrifuged at 800 g for 10 min and the spermatozoa were then resuspended to their original concentration of approximately 108/ml in the appropriate medium which had been preheated to 32°C and equilibrated with a gas mixture, usually 5 Setchell, 1970) or an arbitrarily chosen concentration (sorbitol, 0-27 
Analytical techniques
The extracted lipids were separated into neutral lipids and phospholipids by a silicic-acid columnchromatography method based on that of Bergström (1951) . A mixture (5 g, 4:1 w/w) of silicic acid (CC4, special: Mallinckrodt) and silicic acid (CC7, 100-200 mesh: Mallinckrodt) in chloroformmethanol (2:1 v/v) was placed in a column (1 cm i.d.). The methanol was removed with 5 20 ml chloroform and the sample (about 100 µg phosphorus) was applied in chloroform. Neutral lipids were eluted with 80 ml chloroform, 3 20 ml chloroform-methanol (2:1 v/v) were added to the sample tube and then applied to the column. Elution of the phospholipids was completed with 60 ml chloroform-methanol (1:1 v/v) and 80 ml methanol. The total phospholipid phosphorus was esti¬ mated by the technique of Bartlett (1959) after oxidation with perchloric acid. The percentages of the individual fatty acids were determined by gas-liquid chromatography on a Pye 104 Chromato¬ graph with flame-ionization detector, with a column (1-5 m 5 mm) of 10% PEG A on 100-120 mesh Diatomite CAW or 3 % SE 30 on 100-120 mesh Diatomite CQ with argon as the carrier gas at 60 ml/min, or with a column (15 m 3 mm) of 1 % PEG A on 80-100 mesh Gas Chrom 2 (Applied Science Laboratories, State College, Pennsylvania) with argon at 20 ml/min, after methanolysis of the phospholipids with methanolic sodium hydroxide to obtain methylated fatty acids by the tech¬ nique of Brockerhoff (1963 (Table 2 ). The decrease during incubation in S-RTF was not affected by the addition of glucose, fructose, inositol, lactate, acetate, citrate, ascorbate, pyruvate, alanine, glutamate, aspartate, glycine or glycerylphosphorylcholine. The addition of testosterone to RTF or S-RTF had no effect on the loss of fatty acid. There were no changes in the percentage composition of the fatty acids. These showed the characteristic high percentage of 22:6 in the ram spermatozoa, but in the boar spermatozoa both 22:5 and 22:6 were high (Table 3) .
The values for phospholipid phosphorus decreased during incubation of ram spermatozoa in S-RTF but not in RTF (Table 2) .
The concentration of the individual phospholipids was similar in ram and boar testicular sperma¬ tozoa (Table 4 ) and showed little change during incubation, except for an increase in the percentage of cardiolipin in the spermatozoa incubated in S-RTF.
Incubation in RTF or S-RTF had no consistent effect, either quantitatively (Table 2) or quali¬ tatively, on the neutral lipid-bound fatty acid content of the spermatozoa. 6-3,6-7 Origin 1-9 ±0-37 (Voglmayr, Waites & Setchell, 1966; Voglmayr et al., 1967) . The higher oxygen uptake of spermatozoa in RTF is not due to the appreciable concentration of testosterone in RTF (Voglmayr et al., 1966; Cooper & Waites, 1974) , because testosterone added in physiological concentrations to synthetic RTF did not affect, or even lowered, oxygen uptake. A similar depressing effect of testosterone on the oxygen uptake of spermatozoa has been reported by Voglmayr (1971) and Wester & Salisbury (1972) . However, these authors used very high concentra¬ tions of steroids in saline media which lack the androgen-binding protein found in RTF (Hansson, Ritzén, French & Nayfeh, 1975) .
The stimulation of oxygen uptake produced by RTF was accompanied by some sparing of the endogenous lipid reserves, which were metabolized when the spermatozoa were incubated in sub¬ strate-free media, although the addition of various known organic constituents of RTF, some of which mimicked the effect of RTF on 02 uptake, were not able to preserve the lipid reserves. The active principle is therefore probably none of the substances so far tested, although the possibility of interactions between these organic compounds was not examined.
The extent of lipid metabolism involving all classes except cardiolipin was greater in the present experiments than in the earlier experiments in which spermatozoa were incubated for 3 or 4 h in a phosphate-buffered medium (Poulos, Voglmayr & White, 1973) .
The distribution of these two acids is curious. Our results with ram and boar spermatozoa agree with those of Poulos, Darin-Bennett & White (1973) , who showed that bull and human spermatozoa resemble those of the ram in having predominantly 22:6, while only 22:5 is present in rabbit sperma¬ tozoa. These results parallel the observations on fatty acids in testicular tissue; the predominant unsaturated acid in the rat testis is 22:5 (Davis, Bridges & Coniglio, 1966) , while in bull (Holman & Hofstetter, 1965) and ram (Scott & Setchell, 1968) testis it is mainly 22:6.
The reduction in all types of lipids, except cardiolipin, when the spermatozoa are incubated contrasts with the changes that occur in washed ejaculated ram spermatozoa when only those fatty acids liberated from choline plasmalogen are oxidized under aerobic conditions, while the concentra¬ tion of lecithin is unaffected (Hartree & Mann, 1959 , 1961 . In the present experiments, the changes in fatty acid content were greater than the changes in total phospholipid, particularly in ram sperma-tozoa incubated in rete testis fluid, suggesting that there is some oxidation of fatty-acid side chains without destruction of the whole phospholipid molecule. However, this was not reflected in the appearance of appreciable concentrations of lysophosphatidylcholine and an exact description of the changes which occur during incubation must await further study.
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